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(54) Metal haiide lamp of the short arc type 

(57) Minimization of "color hue" and "flickering" on 
an irradiated surface such as a screen or the like, is 
achieved by the fact that, in a metal haiide lamp of the 
short arc type which has a cathode (2) and an anode (1 ) 
in which at least rare earth haiides and mercury are 
encapsulated and which is operated with an essentially 
horizontal discharge direction using direct current power, 
the cathode (2) has a tungsten electrode shaft (20) about 
which a tungsten coil (21 ) is wound, and the relationship 
0.029 < S/l < 0.076 is satisfied where S is the cross 
section of the electrode shaft (2 1 )(mm 2 ) and I the current 



Fig. 2 



in steady-state luminous operation (A). In accordance 
with another aspect of the invention, the lamp is operable 
with a current I (amperes) in steady-state luminous oper- 
ation in a range from 1 .6 < I < 5.0 and the anode (1) has 
a tip formed of a roughly cylindrical rod with a beveled 
edge between a blunt end (32,42) of the rod and a periph- 
eral surface of the rod (31), and with the relationship of 
the current I and the area S of the blunt end (32,42)(mm2) 
0.045 < S/l < 0.08 being satisfied. 
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Description 

The invention relates to a metal halide lamp of the 
short arc type. The invention relates especially to a metal 
halide lamp of the short arc type which is used as a light 5 
source for a display of the liquid crystal projection type. 

Recently, a metal halide lamp of the short arc type 
with high efficiency and good color reproduction has 
been used as a light source for a display of the liquid 
crystal projection type, in which halides of the rare 10 
earths, such as dysprosium, neodymium and the like, are 
encapsulated. 

Due to the need for high brightness, this lamp is 
operated with a high load of 35 W/cm22 to 80 W/cm 2 . 
The arc tube of quartz glass reaches a high temperature is 
of at least 900° C. Therefore, the problem arises that, in 
luminous operation lasting roughly a few hundred hours, 
a milky cloudiness of the arc tube arises. 

If the lamp is used for optical purposes, the occur- 
rence of the milky cloudiness greatly impairs the effi- 20 
ciency of the light; in practice, this means the end of 
usability of the lamp. 

On the other hand, as a process for operating a 
metal halide lamp of the short arc type, luminous oper- 
ation by alternating current with waves of an acutely 25 
angled shape a frequency of 250 Hz to 500 Hz is gener- 
ally used for practical purposes. However, a process for 
luminous operation using direct current is also proposed 
as a process for suppressing milky cloudiness. 

A major effect of suppressing milky cloudiness is 30 
obtained if luminous operation using direct current is 
accomplished with a horizontal discharge direction, as 
the present inventors have already reported at the 
national conference of the Japanese Illumination Asso- 
ciation in 1993 (in paper No. 24). In this case, the polar- 35 
ization phenomenon (cataphoresis phenomenon) of the 
emission material conventionally considered adverse, 
which occurs in luminous operation using direct current 
and which can also be called enrichment or accumula- 
tion on a certain side, is used positively for suppression 40 
of the milky cloudiness. 

This means that, due to the phenomenon by which 
luminous operation using direct current attracts rare 
earth ions or atoms toward the cathode, and that as a 
result thereof, a gradient of the density of the rare earth 45 
atoms is formed from the cathode to the anode, and 
especially by the action of uninterrupted attraction of the 
ions or atoms by the cathode, the inventors have been 
able to reduce the number of ions or atoms of rare earths 
or neutral atoms which reach as far as the tube wall, and so 
thus, reduce the occurrence of milky cloudiness in a rev- 
olutionary manner. 

By means of this luminous operation using direct 
current with a horizontal discharge direction, the "milky 
cloudiness" can be advantageously suppressed. How- 55 
ever, when used as the light source of a display of the 
liquid crystal projection type, it is necessary, furthermore, 
to eliminate the "color hue" on the screen and "flickering" 
due to the instability of the arc. 



Therefore, a primary object of the invention is to min- 
imize "color hue" and "flickering" on an irradiated surface, 
such as a screen or the like, in a metal halide lamp of the 
short arc type for luminous operation using direct current. 
This object is achieved according to the invention in a 
metal halide lamp of the short arc type which has a cath- 
ode and an anode in which at least rare earth halides 
and mercury are encapsulated, and which is operated 
with an essentially horizontal discharge direction using 
direct current power by the following features: 

(1) The cathode has an arrangement in which a 
tungsten electrode shaft is wound with a tungsten 
coil. If the cross sectional area of this electrode shaft 
is designated S (mm2) and the current in steady- 
state luminous operation is designated I (A), the 
relationship 0.029 < S/l < 0.076 is satisfied. 

(2) Furthermore, in the case of (1), the tip ofthe elec- 
trode shaft of the cathode has a length which is at 
least twice the size of the diameter of the electrode 
shaft and it projects out of the coil. 

(3) Furthermore, this lamp is combined with a reflec- 
tor by which a light source device is formed which is 
suitable as a light source for a display of the liquid 
crystal projection type. 

(4) As a development of the invention, during steady- 
state luminous operation of the lamp, the lamp cur- 
rent I (A) is maintained in a range of 1 .6 < I < 5.0. In 
this case, the tip part of the anode is formed of a 
cylindrical rod in which edges have been bevelled 
and a blunt end has partially been left. Furthermore, 
with an area of this blunt end S (mm 2 ) and current I 
(A), the relationship 0.045 < S/l < 0.08 is satisfied. 

(5) Furthermore, in the case of (4), the tip part of the 
anode has a bevel angle that is greater than or equal 
to 45 degrees. 

(6) In addition, this lamp is combined with a reflector, 
by which a light source device is formed which is suit- 
ablefor a light source for a display ofthe liquid crystal 
projection type. 

As the result of various tests, the inventors have 
ascertained that advantageous luminous operation with 
only low "color hue" and only low "flicker" can be accom- 
plished by designing the cathode to satisfy relationship 
0.029 < S/l < 0.076 .where I is the lamp current in amps 
and S is the cross-sectional area of the electrode shaft 
ofthe cathode in mm 2 . Furthermore, they also found that 
it is a good idea to fix the length of the electrode projec- 
tion. 

in addition, the inventors have also taken into 
account the anode and found that the same effect can 
be achieved by the anode tip having a shape in which a 
blunt end with a certain area is left and edges are bev- 
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eiled, and by fixing the ratio between the area S of the 
flat part of the anode tip and the lamp current at 
0.045 < S/l < 0.08 . 

These and further objects, features and advantages 
of the present invention will become apparent from the s 
following description when taken in connection with the 
accompanying drawings which, for purposes of illustra- 
tion only, show several embodiments in accordance with 
the present invention. 

Fig. 1 schematically shows a partial cross section of 
a lamp according to an embodiment of the 
invention; 

Fig. 2 is a schematic perspective view of the cath- 
ode of the lamp shown in Fig. 1 ; 

Fig. 3 is a schematic perspective view of the anode 
of the lamp shown in Fig. 1 ; 

Fig. 4 is a schematic perspective view of an alterna- 
tive anode of the lamp according to the inven- 
tion; 

Fig. 5 shows a schematic of the optica! device 
according to the invention; and 

Fig. 6 is a schematic side view of another lamp 
according to the invention. 

Fig. 1 schematically shows a first lamp according to 
the invention which comprises an arc tube 10 made of 
quartz glass, within which an anode 1 and a cathode 2 
are disposed opposite one another, and within which an 
inert gas and mercury, as well as rare earth halides, are 
encapsulated. Cesium halide, indium halide, and tin hal- 
ide are encapsulated as these rare earth halides. On 
each end of arc tube 10, there is a hermetically sealing 
part 11, and from which an external connection 12 
extends. A heat insulating film 13 is applied to an outer 
surface of arc tube 10. 

Fig. 2 schematically shows cathode 2 enlarged. 
Cathode 2 is formed such that a tungsten coil 21 is 
wound about its electrode shaft 20, that is formed mainly 
of tungsten, at a distance from tip 22 of the electrode 
shaft 20 having a length L. The size of this cathode 2 is 
set such that the relationship 0.029 < S/l < 0.076 is sat- 
isfied where S is the cross-sectional area of the electrode 
shaft 20 (mm 2 ) and I is the nominal lamp current I (A), 
as is described below. Furthermore, the length L of the 
distance that the tip 22 of the electrode shaft 20 projects 
from the tungsten coil 21 is at least twice as great as the 
outer diameter of the electrode shaft 20. 

In the following, specific numerical values of this 
lamp are given by way of example only The lamp is oper- 
ated, for example, with a nominal power of 125 W using 
direct current, such that the discharge direction becomes 
horizontal. The arc tube 10 has a maximum diameter of 
7.5 mm, an inner volume of 0.3 cm3 and anode 1 and 



cathode 2 are located opposite one anotrrer with a dis- 
tance of roughly 3 mm between them. For cathode 2, the 
electrode shaft 20 has a diameter of 0.35 mm and a total 
length of the shaft portion that is wound with tungsten 
coil 21 is 8 mm, the coil 21 being formed of four turns of 
a tungsten wire having a diameter of 0.3 mm. Tip 22 
projects out of coil 21 distance having a length of 1 .0 mm 
is in the form of a planar blunt end. 

Encapsulated in arc tube 10 are 14 mg of mercury 
0.4 mg of a mixture of halides of the rare earths which 
contain dysprosium iodide and of cesium iodide, 0.3 mg 
of indium iodide, and furthermore, 150 torr of argon gas 
at room temperature. 

In luminous operation of this lamp with a direct cur- 
rent of 125 W and a horizontal discharge direction, the 
lamp voltage was 68 V, the lamp current was 1 .84 A, the 
luminous efficiency was 64 lumen/W and the color tem- 
perature was 7350° K. Furthermore, the above 
described S/l relationship, determined by cross sectional 
area S of the electrode shaft and the value of the lamp 
current I, was 0.052. Five lamps with this specification 
were produced and illumination-tested. Here, it was 
ascertained that, even after 2000 hours, luminous oper- 
ation is stable and the milky cloudiness, color hue and 
the flicker is limited to a degree which is acceptable for 
practical use. 

Next, tests were run changing the value of S/l which 
is established by cross sectional area S of the electrode 
shaft and lamp current value I. The lamps used were the 
same as the above described lamps except for changes 
of the diameter of the electrode shaft, and they were 
operated under the same conditions indicated above. 
First, a lamp with a diameter of the electrode shaft of 0.3 
mm (S/l as 0.038 ) and a lamp with an electrode shaft 
diameter of 0.4 mm ( S/l = 0.68 ) were used, and the test 
was run in the same manner by luminous operation of 
the lamps for 2000 hours. Here, it was ascertained that 
a good result is, likewise, obtained. 

in the case in which the test was run using a lamp 
with a diameter of the electrode shaft of 0.5 mm 
(S/l = 0.086), however, during luminous operation 
movements of bright spots which are formed between 
the electrodes were caused. Consequently, flickering 
occurred in the light emitted from the lamp. 

Furthermore, in the case in which the test was run 
using a lamp with a diameter of the electrode shaft of 
0.25 mm (S/l = 0.026 ), the disadvantage was engen- 
dered that, as the result of the high current when lumi- 
nous operation was started, the tip of the electrode shaft 
was worn. 

In the following, a lamp with an input electric power 
of 250 W is described as a second embodiment. Arc tube 
10 has a maximum inside diameter of 10.5 mm and an 
inner volume of 1 .0 cms, and the anode 1 was located 
opposite the cathode 2 at a distance of roughly 3.0 mm 
therefrom. 

For cathode 2, an electrode shaft 20 with a diameter 
of 0.4 mm has a tungsten coil 21 with a diameter of 0.3 
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mm positioned thereon such that tip 22 projects from the 
coil 2-1 a distance having a length L of 1 .0 mm. 

Within arc tube 10, a 0.45 mg pellet in which dyspro- 
sium iodide, cadmium iodide and cesium iodide with a 
molecular ratio of 1 : 1 : 1 were mixed, 0.8 mg of indium 
iodide, 44 mg of mercury and 1 50 torr argon gas at room 
temperature were encapsulated. With this lamp, at an ini- 
tial voltage of 64 V, the lamp current was 3.91 A, the lumi- 
nous efficiency was 66 iumen/W and the color 
temperature was 7200° K. 

Three lamps with this specification were operated 
with a horizontal discharge direction for 1500 hours. In 
doing so, the discharge remained stable, and the milky 
cloudiness could be recognized only to a small degree 
on the upper wall of arc tube 10. Thus, a characteristic 
which can be used to a sufficient degree for practical pur- 
poses was shown. The S/l in this case was 0.032. 

Next, a test was run by changing the value of S/l 
which is established by cross-sectional area S of the 
electrode shaft and the lamp current value I. 

The same lamp as the above described lamp with 
the same conditions except for changes of the diameter 
of the electrode shaft was used. 

At a diameter of 0.5 mm ( S/l = 0.0502 ) of the elec- 
trode shaft, a good result was, likewise, obtained also 
when luminous operation was continued for 1500 hours. 

in the case where the electrode shaft had a diameter 
of 0.65 mm ( S/l = 0.0848 ), however, flicker occurred in 
two lamps out of four, and it was confirmed that advan- 
tageous luminous operation could not be obtained. 

Furthermore, in the case in which the diameter of 
the electrode shaft was 0.3 mm ( S/l « 0.0175 ), even for 
luminous operation lasting roughly 100 hours, wear of tip 
22 of the electrode shaft clearly occurred. In addition, in 
the case in which length L of the projection of tip 22 of 
electrode shaft 20 was 0.6 mm, the disadvantage arose 
that bright spots occurred in one part in the vicinity of coil 
21. 

As a result of the fact that a test of this type was 
repeatedly run the diameter of the electrode shaft and 
the lamp current variously changed, it was ascertained 
that good luminous operation can be accomplished if the 
value of S/l is greater than 0.029 and less than 0.076. 

Furthermore, it was found that it is desirable that the 
length L that the tip of the electrode shaft projects is at 
least twice the size of the diameter of the electrode shaft. 
This is because there are cases in which the bright spots 
which are to be formed between the electrodes arise at 
a projecting length L of 0.5 mm in the part in the vicinity 
of the coil, even if the diameter of the electrode shaft is 
0.3 mm and S/l is within the above described range of 
numerical values. 

In the following, another embodiment of a metal hal- 
ide lamp of the short arc type is described. 

In a first form of this embodiment, a lamp with an 
input electric power of 125 W is described. The lamp has 
the same arrangement as in Fig. 1 , arc tube 10 having a 
maximum inside diameter of 7.5 mm and an inner vol- 
ume of 0.3 cm3. 



FTg, 3 schematically shows anode 1 enlarged. A 
main part 31 of the anode 1 has an essentially cylindrical 
shape, is formed of tungsten, has a diameter that is 
greater than that of electrode shaft 30, and is connected 

5 to the tip of the electrode shaft 30. The tip part of the 
main part 31 of anode has a form with a flat part 32 hav- 
ing a predetermined area and with bevelled edges. The 
tip part faces the cathode and is connected to the main 
part 31 via the bevelled edges. The size of this anode 1 

w is such that the value of S/l is greater than 0.045 and less 
than 0.08 for lamp current I in the range of from 1 .6 A to 
4.5 A where S is the area of flat part 32 in mm2 ? as is 
described below. Furthermore, it is desirable that the 
bevel form an angle © with respect to the plane of the tip 

75 surface 32 that is greater than or equal to 45°. 

The arrangement of the anode is, furthermore, not 
limited to only the arrangement shown in Fig. 3, where 
one part has a large diameter and one part has a small 
diameter, but it can also have a shape in which tungsten 

20 anode shaft 40 is wound with tungsten coil 41 , as is 
shown in Fig. 4. in this case as well, the tip part has a 
form with a flat part 32 having a predetermined area and 
with bevelled edges and faces the cathode. 

Specifically, for example, the diameter of main part 

25 3 1 of the anode was 1 .5 mm, the diameter of flat part 32 
was 0.35 mm and the cut angle © is 45 degrees. 

Within arc tube 1 0 are encapsulated 0.4 mg of a mix- 
ture in which dysprosium iodide, neodymium iodide and 
cesium iodide with a molecular ratio of 1 .6 : 1 : 1 .33 were 

30 mixed, 0.3 mg of monovalent indium iodide, 15 mg of 
mercury and 150 torr argon gas at room temperature. 
This lamp was installed in a reflector and operated with 
a direct current power of 125 W. The lamp voltage was 
62 V, the lamp current was 2 amps, and ratio S/l between 

35 lamp current I and area S of flat part 32 was 0.048 
(mm 2 / A). For 2000 hours of luminous operation of this 
lamp, no milky cloudiness or the like occurred in the arc 
tube, and roughly 80% of the initial lightf lux on the screen 
was maintained. Also, flickering of the light did not occur. 

40 For a lamp with the same specification as this lamp 
having a diameter of the flat part 32 of the anode of 0.5 
mm (S/l = 0.098 mm 2 /A ), the bright spots which formed 
between the electrodes move, and instability of the dis- 
charge and flickering of the light occurred. Furthermore, 

45 using an anode with a diameter of the flat part of 0.3 mm 
for 1000 hours of luminous operation, wear and defor- 
mation of the anode tip occurred to a considerable 
degree (S/l = 0.035 mm 2 /A). 

In the following, a lamp with an input electric power 

so of 150 W is described as a second form of the another 
embodiment. Arc tube 10 has a maximum inside diam- 
eter of 8.5mm and an inner volume of 0.4 cm^, and within 
arc tube 10 are tungsten anode 1 and cathode 2 located 
opposite one another with a distance of roughly 2.5 mm 

55 between them. The main part 31 of anode 1 has a diam- 
eter of 1 .6 mm, and the diameter of the flat part 32 of the 
anode tip is 0.4 mm. 

Within arc tube 1 0, 0.5 mg of a mixture in which dys- 
prosium iodide, neodymium iodide and cesium iodide 
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with a molecular ratio of 1 .6 : 1 : 1.33 were mixed, 0.4 
mg of monovalent indium iodide, 20 mg of mercury and 
150 torr argon gas at room temperature are encapsu- 
lated. 

This lamp was operated with 1 50 W using direct cur- 5 
rent. The lamp voltage was 6Q V and the lamp current 
was 2.5 amps (S/l = 0.05 mm 2 /A ). For 2000 hours of 
luminous operation of this lamp, no milky cloudiness 
occurred in the arc tube, and 75% of the initial value in 
luminous operation of the lamp on the screen was main- io 
tained. Flickering of the light did not occur, and a good 
characteristic was shown. 

On the other hand, in the case in which the diameter 
of the flat part of the tip of this anode was 0.6 mm 
(S/l = 0.113 mm 2 /A), the bright spots which had formed is 
between the electrodes moved, instability of the dis- 
charge and flickering occurred. Furthermore, using an 
anode with a diameter of the fiat part of the tip of 0.3 mm 
(S/i = 0.028 mm 2 /A) for luminous operation of 1000 
hours, wear and deformation of the anode tip occurred 20 
to a considerable degree. 

In the following, a lamp with an input electric power 
of 250 W is described as a third form of the further 
embodiment. Arc tube 10 had a maximum inside diam- 
eter of 1 0.5 mm and an inner volume of 1 .0 cms and 25 
within the arc tube 10, a tungsten anode 1 and cathode 
2 were located opposite one another with a distance of 
roughly 3.0 mm therebetween. The diameter of the main 
part 31 of the anode 1 was 2.2 mm, and the diameter of 
the flat part 32 of the tip was 0.5 mm. 30 

In arc tube 10, 0.7 mg of a mixture in which dyspro- 
sium iodide, neodymium iodide and cesium iodide with 
a molecular ratio of 1 .6 : 1 : 1 .33 were mixed, 0.8 mg of 
monovalent indium iodide, 50 mg of mercury and 150 
torr argon gas at room temperature are encapsulated. 3s 

In 1 50 W luminous operation of this lamp using direct 
current, the lamp voltage was 66 V and the lamp current 
was 3.8 amps (S/i = 0.051 mm 2 /A). 

At a time of luminous operation of this lamp of 2000 
hours, no milky cloudiness occurred in the arc tube, and 40 
65% of the screen light flux was maintained. Flickering 
of the light did not occur, and an extremely good service 
life characteristic was shown. 

However, in the case in which, for this lamp in the 
initial test, an electrode was used with a diameter of the 45 
flat part of the electrode tip of 0.8 mm 
( S/l = 0. 1 32 mm 2 /A ), the bright spots moved, instability 
of the discharge and flickering occurred. Furthermore, 
using an anode with a diameter of the flat part of the tip 
of 0,4 mm (S/l = 0.033 mm 2 /A ), for luminous operation so 
of 1000 hours, wear and deformation of the anode tip 
part occurred to a considerable degree. 

Fig. 5 is a schematic depiction of a light source 
device using a metal halide lamp of the short arc type 
according to the invention. 55 

in the drawing reference, a lamp 5 is located in a 
reflector 6 such that the optical axis thereof agrees with 
the direction of its arc axis. Radiant light from lamp 5 is 
reflected directly or by means of reflector 6, and via a 
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liquid crystal not shown in the drawing or the like, it is 
emitted onto a screen. 

As described above, good irradiation of the screen 
without "color hue" or "flickering" can be achieved by the 
measure by which ratio S/l between lamp current I and 
cross-sectional area S of electrode shaft is selected to 
be greater than 0.029 and less than 0.076, or by the 
measure by which ratio S/l between lamp current I and 
area S of the flat part of the anode tip is selected to be 
greater than 0.045 and less than 0,08. 

In this combination of lamp 5 with reflector 6, by the 
measure in which cathode 2 is located on the open side 
of reflector 6 and in which, at the same time, there a frost 
7 is provided on the outer surface of the arc tube 10 pro- 
ceeding a set distance from the base of the cathode 2, 
by the arc formed between the electrodes, light produced 
on the anode side is emitted which has relatively uniform 
emission colors without passing through the frosted sur- 
face, while light which is produced on the cathode side 
and which has relatively high brightness is scattered by 
the frosted surface and can irradiate the screen or the 
like. By this measure, the color hue on the irradiated area 
can be eliminated even more advantageously. It is nec- 
essary that the area which is frosted specifically covers 
from the base of the cathode at least 1/4 and no more 
than 3/4 of the arc length. 

Furthermore, the metal halide lamp of the short arc 
type according to the invention, as is illustrated in Fig. 6, 
has a trigger wire 16. One end of trigger wire 16 is con- 
nected to the external connection 1 2 on the cathode side, 
and the other end of this trigger wire 1 6 is connected to 
hermetically sealing part 1 1 on the anode side. By the 
action of trigger wire 16, starting of luminous operation 
of the lamp can be simplified. 

In addition, the disadvantage of cracking of arc tube 
10 can be eliminated by the measure by which, in her- 
metically sealing part 11, on the anode side, a site is 
wound with trigger wire 1 6 which is greater than or equal 
to 3 mm from the flaring part of arc tube 1 0 in a direction 
toward the external connection side of the anode. 

It is to be understood that, although preferred 
embodiments of the invention have been described, var- 
ious other embodiments and variations may occur to 
those skilled in the art. Any such other embodiments and 
variations which fall within the scope and spirit of the 
present invention are intended to be covered by the fol- 
lowing claims. 

Claims 

1 . Metal halide lamp of the short arc type which is oper- 
ated with an essentially horizontal discharge direc- 
tion using direct current power, comprising a lamp 
tube in which a cathode, an anode, at least rare earth 
halides and mercury are encapsulated; wherein said 
cathode has a tungsten electrode shaft with a tung- 
sten coil wound thereon; and wherein a relationship 
0.029 < S/l < 0.076 is satisfied, where Sis a cross- 
sectional area of the electrode shaft in mrn2 and I is 
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an operating current in amperes of the lamp during 
steady-state luminous operation. 

2. Metaf haiide lamp of the short arc type according to 
claim 1, wherein a tip of said electrode shaft is s 
spaced from said tungsten coil by a distance having 
a length which is at least twice adiameter of the elec- 
trode shaft. 



and a peripheral surface of the rod; and a relation- 
ship 0.045 < S/l < 0.08 is satisfied where S is an 
area of the blunt end in mm 2 . 



3. Light source device which has a metal haiide lamp 10 
of the short arc type which is operated with an 
essentially horizontal discharge direction using 
direct current power, comprising a lamp tube in 
which a cathode, an anode, at least rare earth hali- 
des and mercury are encapsulated, and a reflector 15 
means for reflecting light emitted from said lamp and 
in which the lamp is positioned an axis thereof 
aligned with an optical axis of the device; and 
wherein the cathode of the lamp has a tungsten elec- 
trode shaft with a tungsten coil wound thereon; and 20 
wherein a relationship 0.029 < S/l < 0.076 is satis- 
fied, where S is a cross-sectional area of the elec- 
trode shaft in mm 2 and I is an operating current in 
amperes of the lamp during steady-state luminous 
operation. 25 



4. Metal haiide lamp of the short arc type which is oper- 
ated with an essentially horizontal discharge direc- 
tion using direct current power, comprising a lamp 
tube in which a cathode, an anode, at least rare earth 30 
halides and mercury are encapsulated; wherein the 
lamp is operable with a current I (amperes) in 
steady-state luminous operation in a range from 1 .6 

< I < 5.0; wherein the anode has a tip formed of a 
roughly cylindrical rod, a bevelled edge being pro- 35 
vided between a blunt end of the rod and a periph- 
eral surface of the rod; and a relationship 
0.045 < S/l < 0.08 is satisfied where S is an area 
of the blunt end in mm 2 . 

40 

5. Metal haiide lamp of the short arc type according to 
claim 4, wherein said bevelled edge is at an cut angle 
relative to a plane of said blunt end which is at least 
45°. 

45 

6. Light source device which has a metal haiide lamp 
of the short arc type which is operated with an 
essentially horizontal discharge direction using 
direct current power, comprising a lamp tube in 
which a cathode, an anode, at least rare earth hali- so 
des and mercury are encapsulated, and a reflector 
means for reflecting light emitted from said lamp and 

in which the lamp is positioned an axis thereof 
aligned with an optical axis of the device; and 
wherein the lamp is operable with a current I 55 
(amperes) in steady-state luminous operation in a 
range from 1 .6 < I < 5.0; wherein the anode has a 
tip formed of a roughly cylindrical rod, a bevelled 
edge being provided between a blunt end of the rod 
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